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INTRODUCTION
During endodontic treatment, there is a demand to follow 
a well defined phases. Approaching the endodontic space, 
identification of the canal entrances and negotiation 
the canals are some of them. The main canal should be 
prepared in the form of continual cone (elongated cone) 
in order to make a space for the copious and dynamic irri-
gation, to clean the root canal and finally to obturate the 
endodontic space.
There are many factors that have impact on the quality 
of the chemomechanical cleaning of the root canal system. 
Most of them are easily controlled by endodontist, but 
internal morphology of the canal system, which has direct 
impact on the success of the treatment, is completely out 
of practitioner’s control. Every root canal has its own form, 
and knowing the curvature, shape and radius of the curve 
is essential for the decision of adequate preparation and 
obturation methods. Because of that, one should system-
atically learn of variability of the root canals from the 
literature [1], and in the practice should use all available 
recourses to register and define specific root canal shapes, 
which are not easily seen by radiography.
A good classification of the canal curve shapes is impor-
tant for selecting the samples for research as well as for 
practice. Forms of the root canals could be classified as: 
I – straight, C – curvature in whole length, J – curva-
ture in the apical part, and S – more than one curvature 
[2], or: primary, secondary and tertiary curvatures, where 
the primary are shapes C i J, secondary is S and tertiary 
are double S [3]. During instrumentation of the curved 
canal, it is important to keep its original shape as well as 
the position and the diameter of the apical foramen. The 
most frequent mistakes and aberrations happen because 
of the pressure that instruments make on the matched 
walls of the curvature. That leads to: canal transporta-
tion, formation of the ledges, perforations, apical widen-
ing in lachrymal shape or “hourglass” [4]. Higher degree 
of curvature is leading to the higher risk of complications.
The aim of his study was, on the basis of clinical prac-
tice, to show the possibilities of the endodontic treat-
ment in the teeth with severely curved root canals, and to 
suggest that dependable decision about endodontic instru-
ments and techniques is the most important demand for 
the success of the endodontic therapy.
CASE REPORT 1: 
SECOND LEFT MAXILLARY PREMOLAR
A 42-year-old patient presented to the Clinic for Restorative 
Dentistry and Endodontics, School of Dentistry in Belgrade 
because of spontaneous, severe and flamed pain in the 
maxillary region on the left side. After taking history, 
clinical examination and performing diagnostic tests, 
the pulp inflammation was diagnosed. Endodontic treat-
ment was proposed to the patient and after his consent, 
the treatment started. On the preoperative radiograph, 
double curvature of the root was noticed as well as very 
complicated anatomy of the root canal with S curvature 
and disappearance of the canal in the middle part of the 
root (Figure 1).
After giving anaesthesia, the rubber dam was placed. 
Firstly, wide access cavity was prepared and trepana-
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tion of the pulp chamber was done, then, entrances of 
the canals were located. During exploration of the canals 
using canal instruments type K-flex files No. 10 (Dentsply/
Maillefer, Switzerland), it was found that the canal was 
splitting in the middle part on two branches, which were 
joined together in the apical part of the canal. Preparation 
of the root canal up to the place of branching the canal 
was done using manual NiTi instruments with progres-
sive cone ProTaper (Dentsply/Maillefer, Switzerland) 
and Crown- down technique with copious irrigation of 
1% NaOCl and lubrication (Canal+, Septodont, France). 
Sequences of the preparation were: S1 with diameter of 
0.17 mm on the tip and cone growth from 2% to 11%, S2 
with diameter of 0.20 mm on the tip and cone growth from 
Figure 1. X-ray of the second maxillary bicuspid with canal separati-
on at the mid-root level (arrow) and S-shaped curvature
Slika 1. Radiogram drugog levog maksilarnog premolara s razdvoje-
nim kanalima u srednjem delu korena (strelica) i krivinom S oblika
Figure 2. Working length X-ray of the palatal root canal with ProTaper 
S2 hand instrument and rubberdam with clamp in place
Slika 2. Odontometrijski radiogram palatalnog kanala sa ProTaper S2 
ručnim instrumentom i postavljenim koferdamom sa klamericom
Figure 3. Working length X-ray of the buccal root canal with ProTaper 
S2 hand instrument with no rubber dam and clamp on tooth
Slika 3. Odontometrijski radiogram bukalnog kanala sa ProTaper S2 
ručnim instrumentom bez koferdama i klamerice na zubu
Figure 4. X-ray of the tooth with filled root canals
Slika 4. Radiogram zuba s opturiranim kanalima
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4% to 11.5% and Sx with diameter of 0.19 mm on the tip 
and cone growth from 3.5% to 20%. After finishing the 
coronal and middle part of the root canal, the working 
length was determined using apex locator Apex NRG XFR 
(NRG Medic, Israel) in combination with radiography. 
Analysing the radiographs, it was obvious that because of 
radio opacity of the clamp, some important details about 
root canal morphology could not be seen (Figure 2). For 
that reason, it was removed while taking next radiogra-
phies (Figure 3). The apical third was prepared according 
to the sequences for working with hand ProTaper instru-
ments from S1, to S2 and F1 (0.20 mm, cone at the tip of 
7%) and finally F2 instrument with apical cone of 8% and 
diameter of 0.25 mm.
Irrigation was managed following the endodontic 
protocol: 1% of NaOCl, 10% of citric acid and the last irri-
gant 0.5% of NaOCl. Paper points in the diameter of the 
last canal instrument were used for drying the canal. Top 
Seal paste (Dentsply/Maillefer, Switzerland) was placed in 
the canal using hand F1 instrument. Main gutta-percha 
point had cone 06 and its apical diameter was the same 
as diameter of the last canal instrument. Accessory gutta-
percha points were placed in the technique of cold lateral 
compaction (Figure 4).
CASE REPORT 2: 
SECOND LEFT MANDIBULARY MOLAR
A 49-year-old patient presented to the Clinic for Prosthetic 
Dentistry, School of Dentistry in Belgrade because of pros-
thetic therapy. The complex therapy also included endodon-
tic treatment of the teeth. After taking history and clin-
ical examination, endodontic therapy of the second left 
mandibular molar was firstly proposed due to necrosis of 
the pulp. After detailed explanations, the patient accepted 
the therapy. Ortopnatomography (OPT) did not show 
Figure 5. Working length X-ray of mandibular left second molar wi-
th hand ProTaper S2 instruments in all three root canals. Mesial canals 
have J curvature shape 
Slika 5. Odontometrijski radiogram drugog levog mandibularnog mo-
lara sa ručnim ProTaper S2 instrumentima u sva tri kanala. Mezijalni 
kanali s krivinom u obliku slova J.
Figure 6. X-ray of the tooth with filled root canals
Slika 6. Radiogram konačno opturiranih kanala
significant curvature of the root canals. After pulp trepa-
nation and preparation of the root canal openings during 
initial exploration of the root canal using K-flex files No. 
08 and 10, severe curvature in the apical part of the mesial 
root canals, which left curved tips of the files, was noticed. 
Using ProTaper instruments and Crown down technique, 
the coronal and middle part of the three canals were 
prepared synergistically with copious irrigation with 1% of 
NaOCl, lubrication with Canal+ and recapitulation to the 
apex. Using apex locator and K-flex files No. 15, the work-
ing length was determined. The apical third was prepared 
using ProTaper NiTi instruments S1 and S2, because of 
extremely curved mesial canals. In this phase of prepara-
tion, radiography with S2 instruments in all three canals 
was done in order to make canal morphology more clear 
and visible (Figure 5). Mesial canals were prepared to F1 
and distal to F2 ProTaper instruments. The canals were 
irrigated, dried and obturated using Top Seal paste and 
gutta-percha points. In the distal canal, paste was placed 
using lentulo-spiral while in mesial, the paste was placed 
with manual technique previously described. After placing 
the main gutta-percha point, the accessory gutta-percha 
points were added with lateral compaction technique up 
to total obturation of all three canals (Figure 6).
DISCUSSION
Cases with different and extreme shapes of the root canals 
shown in this study were endodontically treated using 
corono-apical Crown-down technique due to its numer-
ous benefits proved in clinical practice [5, 6, 7]. The advan-
tage of this technique is primarily widening and shaping 
the coronal parts of the root canals with greater cone (4%, 
6%, 8%) than standardized (2%), which makes approach 
to the curved, narrowed or difficult for preparation parts 
of the root canals easier and straight. Beside, Crown-down 
technique allows removing the great amount of the debris 
from the canals, preparing the container for the irrigationg 
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solutions. Also it reduces contact between canal instru-
ment with canal walls and possibility to transport the 
debris in the apical periodontium, facilitates control and 
keeping the working length as well as preparation of the 
apical part of the root canal.
To explore the canal, steel instruments were used 
because of their limited elasticity when deforming in the 
curved canal, they can show intensity, shape and direc-
tion of the canal curve, which is not always easily obtained 
from radiography.
The use of NiTi instruments with progressive growth 
of the cone like ProTaper, facilitated the preparation in all 
sequences of the Crown down technique along the canal. 
Manual technique using balanced forces instead of rotary 
enabled dependable and easier preparation of extremely 
curved canals [5, 8].
Compressive technique of cold gutta-percha lateral 
compaction provided satisfied results in three dimen-
sional obturation of the root canal system.
High quality endodontic treatment and obturation of 
the root canal system prevent or stop the infection of the 
vital periodontal tissue, which is responsible for repara-
tory processes.
CONCLUSION
During endodontic treatment of severely curved root 
canals with J and S curve using Crown down technique and 
NiTi hand instruments with greater cone, neither mistake 
nor deviation from the original shape of the root canal 
happened. A good choice of endodontic instruments and 
an adequate technique of preparation, along with preci-
sion and capability of the endodontist are the key factors 
for successful endodontic treatment even in very complex 
root canal systems.
REFERENCES
1. Sonntag D, Stachniss-Carp S, Stachniss C, Stachniss V. Determination 
of root canal curvatures before and after canal preparation (part II): 
A method based on numeric calculus. Aust Endod J. 2006; 32:16-25.
2. Dobo-Nagy C, Szabo J. A mathematically based classification of root 
canal curvatures on natural human teeth. J Endodont. 1995; 21:557-60.
3. Kartal N, Cimilli H. The degrees and configurations of mesial canal 
curvatures of mandibular first molars. J Endodont. 1997; 23:358-62.
4. Schafer E, Diez C, Hoppe W, Tepel J. Roentgenographic investiga-
tion of frequency and degree of canal curvatures in human per-
manent teeth. J Endodont. 2002; 28:211-6.
5. Cohen S, Burns RC. Pathways of the Pulp. St Louis: Mosby Inc; 2002.
6. Bergenholtz G, Horsted-Bindslev P, Reit C. Textbook of Endodontology. 
Oxford, UK: Blackwell Munksgaard; 2003.
7. Paque F, Musch U, Hulsmann M. Comparison of root canal prepa-
ration using RaCe and ProTaper rotary NiTi instruments. Int Endod 
J. 2005; 38:8-16.
8. Bergmans L, Van Cleynenbreugel J, Beullens M, Wevers M, Van 
Meerbeek B, Lambrechts P. Progressive versus constant tapered shaft 
design using NiTi rotary instruments. Int Endod J. 2003; 36:288-95.
Address for correspondence
Katarina Beljić-Ivanović
Clinic for Restorative Dentistry and Endodontics
Rankeova 4, 11000 Belgrade
Serbia
Phone: +381 (0)63 8836 760
Email: vladaivanovic@hotmail.com
Serbian Dental Journal, vol. 56, No 2, 2009 95
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UVOD
To kom en do dont skog le če nja sva kog ka nal nog si ste ma zu ba neo-
p hod no je po što va ti de fi ni sa ne fa ze. En do dont skom pro sto ru se 
mo ra pra vil no pri stu pi ti, mo ra ju se pre po zna ti svi ula zi u ka na le 
i obez be di ti nji ho va pro hod nost či ta vom du ži nom. In stru men-
ta ci jom tre ba ob li ko va ti pro stor cen tral nog ka na la u ob li ku kon-
ti nu i ra nog ko nu sa (iz du že ne ku pe) i na taj na čin stvo ri ti pro-
stor za obil nu i di na mič nu iri ga ci ju i či šće nje či ta vog ka nal nog 
si ste ma, od no sno za tro di men zi o nal no her me tičko zap ti va nje.
Na kva li tet he mo me ha nič ke ob ra de ka na la ko re na uti ču mno-
gi fak to ri. Naj ve ći broj ovih fak to ra je pod kon tro lom te ra pe u ta, 
ali je unu tra šnji iz gled ka nal nog si ste ma, ko ji di rekt no uslo vlja-
va tok i is hod le če nja, van uti ca ja en do don ti ste. Sva ki ko ren ski 
ka nal ima svoj po se ban ob lik, a po zna va nje po vi je no sti, ob li ka 
i preč ni ka kri vi ne je ključ no u oda bi ru ade kvat ne me to de pre-
pa ra ci je i op tu ra ci je. Zbog to ga se mo ra ju de talj no pro u či ti svi 
mo gu ći va ri je te ti iz pri ka za u li te ra tu ri [1], a u kli nič kom ra du 
svim do stup nim sred stvi ma što pot pu ni je za be le ži ti i de fi ni sa-
ti spe ci fič no sti ko ren skih ka na la, ko je uglav nom ni su vi dlji ve 
na kli nič kom ra di o gra mu.
Po u zda na kla si fi ka ci ja ob li ka kri vi ne je va žna ka ko za oda-
bir uzo ra ka u raz li či tim is tra ži va nji ma, ta ko i za kli nič ki rad. 
Ob li ci ko ren skog ka na la se mo gu kla si fi ko va ti kao: I – prav, C 
– kri vi na duž ce log ka na la, J – apek sna kri vi na i S – mul ti pla 
kri vi na [2], ili na: pri mar ne, se kun dar ne i ter ci jar ne, gde pri-
mar nim pri pa da ju ob li ci C i J, se kun dar nim S, a ter ci jar nim ob-
li ci dvo stru kog slo va S [3]. To kom in stru men ta ci je po vi je nog 
ka na la mo ra se vo di ti ra ču na o oču va nju nje go vog ori gi nal nog 
ob li ka, kao i po zi ci je i preč ni ka apek snog fo ra me na. Naj če šće 
gre ške i abe ra ci je ja vlja ju se zbog pri ti ska ko ji in stru ment vr ši 
na na spram ne zi do ve kri vi ne, što do vo di do tran spor ta ci je ka-
na la, stva ra nja “ste pe ni ka”, per fo ra ci je, apek snog pro ši re nja u 
ob li ku su ze ili pe šča nog sa ta [4]. S po ve ća njem ste pe na po vi je-
no sti po ve ća va se i ri zik od na stan ka na ve de nih kom pli ka ci ja.
Cilj ovog ra da je bio da se na pri me ri ma iz kli nič ke prak se 
uka že na mo guć nost en do dont skog le če nja zu ba s ve o ma iz ra-
že nim kri vi na ma ka na la ko re na, od no sno da uka že da pra vi lan 
iz bor en do dont skih in stru me na ta i teh ni ke in stru men ta ci je, ko-
je su naj va žni ji uslov za uspeh en do dont skog le če nja.
PRIKAZ PRVOG SLUČAJA: 
DRUGI LEVI MAKSILARNI PREMOLAR
Pa ci jent star 42 go di ne ja vio se na Kli ni ku za bo le sti zu ba Sto ma-
to lo škog fa kul te ta u Be o gra du zbog ja kih, spon ta nih se va ju ćih 
bo lo va u pre de lu gor nje vi li ce s le ve stra ne. Na osno vu anam ne-
ze, kli nič kog pre gle da i svih di jag no stič kih te sto va po sta vlje na 
je di jag no za akut nog za pa lje nja pul pe. Pa ci jen tu je pred lo že no 
en do dont sko le še nje, što je po sle nje go ve sa gla sno sti i ura đe-
no. Na ra di o gra mu pre ope ra ci je pri me će ni su dvo stru ka po vi-
je nost ce log ko re na, iz u zet na kom pli ko va nost ka nal nog si ste-
ma s kri vi nom u ob li ku slo va S i pre ki di kon ti nu i te ta ka na la oko 
sre di ne ko re na (Sli ka 1).
Na kon pri me ne ane ste tič kog ras tvo ra po sta vljen je ko fer dam. 
Pre pa ri ran je pro stran pri stup ni ka vi tet, ura đe na tre pa na ci ja i 
pro na đen ulaz u ka nal. Eks plo ra ci jom ka nal nim in stru men ti-
ma ti pa K-flex tur pi je broj 10 (Dentsply/Ma il le fer, Swit zer land) 
usta no vlje no je ra čva nje u sred njoj tre ći ni na dva odvo je na ka-
na la, ko ji su se u apek snoj tre ći ni po no vo spo ji li u je dan. Pre-
pa ra ci ja je ura đe na tzv. crown-down teh ni kom nikl-ti ta ni jum-
skim (Ni Ti) ruč nim Pro Ta per in stru men ti ma (Dentsply/Ma il-
le fer, Swit zer land) pro gre siv ne mul ti ko nič no sti do me sta spa-
ja nja dva ka na la u je dan, uz obil nu iri ga ci ju jed no pro cent nim 
ras tvo rom na tri jum-hi po hlo ri ta i lu bri ka ci ju (Ca nal Plus, Sep-
to dont, Fran ce). Se kven ce pre pa ra ci je su bi le sle de će: S1 ka li-
bra 0,17 mm na vr hu i pri ra šta ja ko nič no sti od 2% do 11%, S2 
ka li bra 0,20 mm i po ra sta ko nič no sti od 4% do 11,5% i Sx sa 
pro me rom 0,19 mm i pri ra šta jem ko nič no sti od 3,5% do 20%. 
Po sle ob ra đe ne kru nič ne i sred nje tre ći ne ka na la od re đe na je 
rad na du ži na kom bi na ci jom elek tron skog apek snog lo ka to-
ra Apex NRG XFR (NRG Me dic, Israel) i rend ge no gra fi je. Po-
sma tra njem i ana li zom odon to me trij skog ra di o gra ma za klju-
če no je da kva či ca ko fer da ma ma ski ra va žne in for ma ci je o ka-
nal nom si ste mu zu ba (Sli ka 2) i zbog to ga je ukla nja na pri 
KRATAK SADRŽAJ
En do dont sko le če nje zu ba s ja ko za kri vlje nim ko re no vi ma je zna ča jan pro blem u prak si. Pri me na no vih in stru me na ta i teh ni ka u 
le če nju ova kvih zu ba po sled njih go di na je po sta la sve iz ve sni ja. Cilj ovog ra da je bio da se na pri me ri ma iz kli nič ke prak se uka že na 
mo guć nost en do dont skog le če nja zu ba s ve o ma iz ra že nim kri vi na ma ka na la ko re na na kon pra vil nog iz bo ra en do dont skih in stru-
me na ta, od no sno teh ni ke in stru men ta ci je. U ovom ra du je pri ka zan ce lo kup ni en do dont ski po stu pak le če nja dva zu ba pa ci je na-
ta Kli ni ke za bo le sti zu ba Sto ma to lo škog fa kul te ta u Be o gra du sa raz li či tim ob li ci ma kri vi ne cen tral nog ko ren skog ka na la. Pri me-
nje na je kru nič no-apek sna “crown-down” teh ni ka pre pa ra ci je uz ko ri šće nje ruč nih nikl-ti ta ni jum skih in stru me na ta ti pa Pro Ta per 
s pro gre siv nom mul ti ko nič no šću. Osnov ni raz lo zi za oda bir ruč ne teh ni ke pre pa ra ci je bi li su slo že nost morfologije, ob lik pri ka za-
nih kri vi na i bo lja tak til no-sen zor na kon tro la ka nal nih in stru me na ta; cilj je bio da se iz beg nu mo gu će gre ške i kom pli ka ci je. Pri ka-
za ni ra di o graf ski snim ci zu ba sa ja sno op tu ri ra nim ka nal nim si ste mom po ka zu ju da su i eks tre mi mor fo lo škog iz gle da ka na la re ši-
vi pra vil nim oda bi rom svih či ni la ca en do dont ske pro ce du re.
Ključ ne re či: ko ren ski ka nal; ob lik kri vi ne ka na la; en do dont ska pre pa ra ci ja
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sva kom sle de ćem sni ma nju (Sli ka 3). Apek sna tre ći na je pre-
pa ri ra na pre ma utvr đe nim se kven ca ma za rad ruč nim Pro Ta-
per in stru men ti ma od S1, pre ko S2 i F1 (0,20 mm, ko nič nost 
na vr hu 7%), do F2 fi ni ra ju ćeg in stru men ta apek sne ko nič no-
sti od 8% i pro me ra od 0,25 mm.
Ko nač na iri ga ci ja je ura đe na po utvr đe nom en do dont skom 
pro to ko lu: 1% ras tvo ra na tri jum-hi po hlo ri ta, 10% ras tvo ra li-
mun ske ki se li ne i, kao po sled nji iri gans, 0,5% ras tvo ra na tri-
jum-hi po hlo ri ta. Su še nje ka na la pre op tu ra ci je je oba vlje no 
pa pir nim po e ni ma pro me ra ko ji je od go va rao ka li bru po sled-
njeg ka nal nog in stru men ta. Pa sta Top Seal (Dentsply/Ma il le-
fer, Swit zer land) je na ne se na ruč nim F1 in stru men tom, a cen-
tral ni gu ta per ka-poen bio je ko ni ci te ta 06 i apek snog pro me ra 
po sled njeg ka nal nog in stru men ta. Ka na li su do pu nje ni ak ce-
sor nim gu ta per ka-po e ni ma pri me nom hlad ne la te ral ne kom-
pak ci je (Sli ka 4).
PRIKAZ DRUGOG SLUČAJA: 
DRUGI LEVI MANDIBULARNI MOLAR
Pa ci jent ki nja sta ra 49 go di na se ja vi la na Kli ni ku za sto ma to lo-
šku pro te ti ku Sto ma to lo škog fa kul te ta u Be o gra du ra di zbri nja-
va nja fik snim me ta lo ke ra mič kim na dok na da ma, ko je su zah te-
va le en do dont sku pri pre mu zu ba. Po sle anam ne ze i kli nič kog 
na la za svih zu ba od lu če no je da se, zbog mul ti plog ka nal nog si-
ste ma i di jag no sti ko va ne ne kro ze pul pe, pr vo en do dont ski le či 
dru gi do nji mo lar s le ve stra ne vi li ce. Pa ci jent ki nja se sa gla si-
la sa de talj no obra zlo že nim pla nom le če nja. Na or to pan to mo-
graf skom snim ku ni je uoče na zna čaj ni ja po vi je nost ko ren skih 
ka na la. Po sle ura đe ne tre pa na ci je i ob ra de ula za u ka na le ini-
ci jal nom eks plo ra ci jom tur pi ja ma K-flex ka li bra 08 i 10 usta-
no vlje na je ve li ka apek sna po vi je nost me zi jal nih ka na la, ko-
ja je osta vi la zna čaj nu de for ma ci ju vr ho va ovih in stru me na ta. 
Teh ni kom crown-down i Pro Ta per in stru men ti ma pre pa ri ra na 
je kru nič na i sred nja tre ći na sva tri ka na la uz obil nu iri ga ci ju 
jed no pro cent nim ras tvo rom na tri jum-hi po hlo ri ta, lu bri ka ci ju 
sa Ca nal Plus i stal nu re ka pi tu la ci ju do apek sne tre ći ne. Elek-
tron skim apek snim lo ka to rom i pri me nom tur pi je K-flex broj 
15 od re đe na je rad na du ži na. Apek sna tre ći na je ve o ma pa žlji-
vo ob ra đi va na ruč nim Ni Ti in stru men ti ma Pro Ta per S1 i S2, s 
ob zi rom na ogrom nu po vi je nost me zi jal nih ka na la. U ovoj fa-
zi pre pa ra ci je ura đe na je ra di o gra fi ja sa S2 Pro Ta per u sva tri 
ka na la ra di ja sni jeg i vi dlji vi jeg uoča va nja ob li ka kri vi ne (Sli ka 
5). Me zi jal ni ka na li su za vr šno pre pa ri ra ni do F1, a dis tal ni do 
F2 Pro Ta per in stru men ta. Ka na li su is pra ni, osu še ni i op tu ri ra-
ni pa stom Top Seal i gu ta per ka-po e nom. U dis tal ni ka nal pa sta 
je na ne se na ma šin ski len tu lo spi ra lom, a u me zi jal ne opi sa nom 
ruč nom teh ni kom i po sta vlja njem cen tral nog gu ta per ka-ko nu sa. 
La te ral nom kom pak ci jom su do da va ni ak ce sor ni po e ni do pot-
pu ne op tu ra ci je sva tri ka na la (Sli ka 6).
DISKUSIJA
Pri ka za ni slu ča je vi raz li či tih i eks trem nih ob li ka po vi je no sti 
ko ren skih ka na la su en do dont ski le če ni pri me nom kru nič no-
apek sne, tzv. crown-down teh ni ke zbog svo jih vi še stru kih pred-
no sti do ka za nih u prak si [5, 6, 7]. Osnov na pred nost ove teh ni-
ke je pri mar no ši re nje i ob li ko va nje po čet nih de lo va ko ren skog 
ka na la in stru men ti ma ve će ko nič no sti (4%, 6%, 8%) od stan-
dard nih (2%), što omo gu ća va olak šan i pra vo li nij ski pri stup za-
kri vlje nim, su že nim ili te že ob ra di vim de lo vi ma cen tral nog ko-
ren skog ka na la. Po red to ga, ovom teh ni kom se ot kla nja naj ve ći 
deo tkiv nog de tri tu sa, obez be đu je pro stran re zer vo ar za obil-
nu i efi ka snu iri ga ci ju, sma nju je do dir na po vr ši na ka nal nog 
in stru men ta sa zi do vi ma ka na la i mo guć nost pre ba ci va nja de-
bri ja u pe ri o don tal no tki vo, obez be đu je bo lja kon tro la i oču va-
nje rad ne du ži ne, od no sno pre pa ra ci ja apek snog de la ka na la.
Za eks plo ra ci ju ka na la ko ri šće ni su če lič ni in stru men ti jer se, 
zbog svo je ogra ni če ne ela stič no sti, de for mi šu u po vi je nom ka na-
lu i na taj na čin od sli ka va ju in ten zi tet, ob lik i smer kri vi ne, ko-
ji ni je uvek mo gu će ot kri ti na kli nič koj ra di o graf skom snim ku.
Pri me na Ni Ti in stru me na ta s pro gre siv nim po ve ća njem ko-
nič no sti ti pa Pro Ta per omo gu ća vao je uspe šnu pre pa ra ci ju u 
svim se kven ca ma crown-down teh ni ke duž či ta vog ko ren skog 
ka na la. Oda bir ruč ne teh ni ke pri me nom po kre ta “ba lan si ra ne 
si le” ume sto ma šin ske, s pu nom ro ta ci jom, omo gu ćio je si gur-
ni ju i pred vi dlji vu pre pa ra ci ju ve o ma za kri vlje nih ka na la [8, 5].
Kom pre siv na teh ni ka la te ral ne kon den za ci je hlad ne gu ta-
per ke je pot pu no is pu ni la zah te ve za tro di men zi o nal nim za-
tva ra njem pre pa ri sa nog ka nal nog si ste ma.
Pra vil no iz ve de na en do dont ska te ra pi ja i ko nač na op tu ra ci ja 
ka nal nog pro sto ra spre ča va ili za u sta vlja in fek ci ju vi tal nog pe-
ri o don tal nog tki va, ko je je od go vor no za re pa ra cij ske pro ce se.
ZAKLJUČAK
To kom en do dont ske pre pa ra ci je ve o ma po vi je nih ko ren skih ka-
na la s kri vi na ma u ob li ku slo va J i S crown-down teh ni kom i 
Ni Ti ruč nim in stru men ti ma ve će ko nič no sti ni je do šlo do po-
ja ve gre ša ka, ni ti od stu pa nja od ori gi nal nog ob li ka ka na la. Pra-
vi lan iz bor en do dont skih in stru me na ta i od go va ra ju će teh ni-
ke pre pa ra ci je ka na la, kao i pre ci znost i ve šti na te ra pe u ta omo-
gu ća va ju uspeh en do dont skog le če nja i kod vr lo kom pli ko va-
nih ka nal nih si ste ma.
